Poster Presentations / Osteoarthritis and Cartilage 19S1 (2011) S53-S236 tibial subregions. WORMS score ranges from 0-6 where 6 represents cartilage loss to bone in 75% of region. Analysis was performed for the compartment showing bone-on-bone appearance ("index") on radiograph and also for the other TF compartment of the same knee. Hoffa-synovitis and effusion-synovitis were assessed for the whole knee. Changes in scores at follow-up were noted for each feature. For cartilage and BML, within-grade changes were also recorded. Results: 67 knees from 63 subjects were included (51% women, 84% White, mean age 65.1±8.6 years, mean BMI 30.2±5.2 kg/m2). At baseline, in the index TF compartment, all knees showed severe cartilage loss (max WORMS score from 5 subregions was 5 in 1 knee and 6 in 66 knees), 54 knees (80%) showed moderate to large BMLs (max WORMS score 2 or 3), and 62 knees (94%) had severe meniscal lesions (i.e. displaced tear or maceration). In the other TF compartment, 12 knees (18%) had severe cartilage loss, but 47 (71%) had no BML and 57 (97%) had no meniscal damage. 39 knees (58%) had moderate to severe effusion-synovitis, 56 knees (86%) had mild or moderate Hoffa-synovitis. Longitudinally, 22 index compartments (35%) showed an increase in the sum of cartilage scores from all subregions, and 2 (3%) showed increase in the maximum cartilage score. In the other TF compartment, 22% showed an increase in the sum score for cartilage damage, while 15% showed increase in maximum score. For BMLs in the index TF compartment, 19 knees (31%) showed an increase in maximum score and 11 (18%) showed a decrease. Fluctuation of BMLs was also seen in the other TF compartment, but to a lesser extent. Meniscal status mostly remained the same in the index (98%) and other TF (95%) compartments. Effusion-synovitis worsened in 15 knees (27%) and improved in 2 knees (4%). Hoffa-synovitis worsened in 6 knees (11%) and improved in 2 knees (4%). Conclusion: In KL4 knees, MRI detected progression of cartilage loss, effusion-synovitis, and Hoffa-synovitis, and fluctuation in size of BMLs. Meniscal damage remained stable. Our findings support the idea that disease progression still occurs in KL4 knees. KL4 knees can be a potential target for assessing therapeutic interventions and should not necessarily be excluded from studies evaluating therapeutic response. Purpose: Injuries to the Anterior Cruciate Ligament (ACL) of the knee are common and can lead to post traumatic osteoarthritis (PTOA). Recent studies have shown that tibial plateau geometry may play an important role in controlling transmission of intersegmental forces across the the knee during weight-bearing activity. Factors that have been shown to influence the risk of ACL injury explored thus far have focused on subchondral bone geometry, and include the depth of the concave surface of the medial tibial plateau and the posterior-inferior directed slopes of the medial and lateral plateaus of the tibia. The goal of our study was to build on prior studies of bony geometry by studying the influence of the articular cartilage geometry of the tibial plateau on the risk of suffering ACL injury.
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GEOMETRY OF THE ARTICULAR CARTILAGE OF THE TIBIAL PLATEAU IS RELATED TO ANTERIOR CRUCIATE LIGAMENT INJURY RISK

Methods:
The study used a matched case-control design. Knee MRI images of 20 ACL injured cases and 20 uninjured controls matched by age and sports team were obtained in order to control for exposure. The DICOM images were uploaded into a viewer program (Osirix, Pixmeo, version 3.6.1., . Using the Cintiq digitizing tablet (Wacom, 2010) , the cartilaginous articular surface of the medial tibial plateau was segmented in a standardized and reproducible coordinate system aligned with the tibia. The maximum depth of concavity in the tibial plateau was defined as the point with the greatest depth of concavity within the central 20% of the total surface area. For each of the 40 knees that were segmented, the data points defining the sagittal profiles that contained this value were subsequently used in the statistical analysis. A hierarchical mixed model was used to fit fourth order polynomials to the sagittal profile data. Interaction terms were included in the model as fixed effects to permit the regression coefficients to vary between cases and controls. Variation in the coefficients between individuals and deviations between the estimated and observed data points within individuals were modeled as random effects. Model parameters were estimated by maximum likelihood and the difference in the fit of models with and without the interaction terms was assessed by the likelihood ratio test. 
Conclusions:
There was a significant difference in tibial articular surface morphometry measured using the fourth order polynomial models between ACL injured case subjects and uninjured matched controls. Uninjured controls appeared to have a tibial articular cartilage profile that conformed to the femoral condyle, while this was not the case for the injured subjects. The increased conformity in uninjured controls was characterized by a substantial increase in the depth of concavity that may act to control the joint biomechanics, particularly during impulsive loading conditions when the knee transitions from non-weightbearing to weightbearing conditions such as during an ACL injury. This divergence of shape of the articular cartilage may further our understanding of how the forces transmitted across the knee influence risk of ACL injury, how individual knee joints respond to loading, and subsequent risk of development of PTOA. Purpose: Radiographic joint space width (JSW) is a key feature for evaluating severity and progression of knee osteoarthritis. Computerized methods for evaluating JSW are ideal for large studies, but fullyautomated programs which detect bone edge are not as accurate on older digitized plain-film radiographs while manual methods are time consuming. We explored using manually placed Bézier curves to automatically find several measures of JSW, and compared minimum JSW with a manual digital measure. Methods: 25 digitized plain-film and 25 digital knee radiographs from the Chingford cohort were selected with a range of disease severity (K&L 0-4). Minimum JSW (minJSW) as measured by digital calipers placed by the user was the 'gold-standard' measure. Mean and minimum JSW measurements were calculated based on the Bézier curve, with a user selected point to constrain the area of analysis (outer slopes of the tibial spines) as well as an automated constraint point selected by the program based on curvature. Two observers (KL and DH) completed two training sessions before independently reading the radiographs in a random order, with KL re-reading all radiographs after several days. Intra and interobserver reproducibility was tested using intraclass correlations (ICC) with 95% confidence intervals (CI). Validity was evaluated by comparing Bézier minJSWs against the manual caliper minJSW and assessing them using R2s from linear regression in addition to Spearman's correlation coefficient (r). Data was collected using a proprietary software program developed by University of Oxford, minimums and means were calculated from Bézier data using Matlab 7.10, and statistical tests were completed in Stata version 11.0. Results: The means (in millimeters) and standard deviations for the minJSW in the medial compartment were 3.9 (SD 1.5), 3.8 (SD 1.4) and 3.9 (SD 1.4) for the manual calipers, user Bézier and auto Bézier measurements, respectively. In the lateral compartment minJSWs were 5.1 (SD 1.5), 5.1 (SD 1.4) and 5.2 (SD 1.4) for the same measurements. Means (in millimeters) and standard deviations for mean JSW in the medial compartment were 5.0 (SD 1.1) and 5.0 (1.1) for the user Bézier and auto Bézier measurements, respectively. In the lateral compartment means for mean JSW were 5.7 (SD 1.5) and 5.8 (SD 1.5) for the same measures. The table shows the intra-and inter-observer reproducibility, with all joint space measures showing high levels of reproducibility. When the validity of the user constrained Bézier curve was tested against the manual measure of minJSW, linear regression showed an R2 of 0.92 in both compartments and an r of 0.89 medially and 0.93 laterally. When the automated Bézier curve was compared with the manual measure, R2s of 0.92 and 0.93 and r of 0.92 and 0.93 were found in the medial and lateral compartments, respectively. Conclusions: The measurements from this proposed method are extremely reproducible, highly correlated with the gold-standard, and simple to use. The curves provide a wealth of additional information about joint morphology by accurately reflecting the curvature of the bone edges, are easily adaptable to future measurements (e.g. area and maximum), and show great promise in measuring JSW in cohort studies. Purpose: While measures of thigh muscle and fat volumes from magnetic resonance images show robust psychometric properties, the role of these measures in understanding knee function in the presence of osteoarthritis remains unclear. The purpose of this study was to determine whether quadriceps muscle (QM) and intermuscular thigh fat (IMF) volumes explain variance in knee strength and physical performance of women in the incident and progression cohorts of the Osteoarthritis Initiative (OAI). Methods: From women over age 50 enrolled in the OAI, baseline data from 93 right knees in the incident or progression cohorts were randomly selected. Knee strength was the peak isometric extensor force of the right knee produced against a fixed force transducer, expressed per kilogram of body mass to control for body size (N/kg). Physical performance was the time (s) required to stand from a seated position 5 times without the use of hands. Longer time corresponded with reduced performance. QM and IMF volumes were determined from T1-weighted axial magnetic resonance imaging scans (cm 3 ) consisting of 15 contiguous slices (5 mm slice thickness) of the right mid-thigh. A single reader segmented each anonymized scan on a slice-by-slice basis using SliceOmatic 4.3 (Tomovision, Magog, QC, Canada) to generate QM and IMF volumes. Because age and local knee factors affect knee strength and physical performance, these were included in the analyses. Local knee factors included (i) OA status, or assignment to the incident or progression cohort (ii) right knee frontal plane alignment, measured with a goniometer in standing, and (iii) pain intensity reported during the strength test. In addition to descriptive statistics, 2 hierarchical multiple regressions were used to test whether QM and IMF would explain variance in each of knee strength and physical performance. For both regressions, block 1 included age; block 2 included local knee factors; and block 3 included QM, IMF (probability of F to enter: p less than 0.05; to remove: p greater than 0.10). Results: The mean (SD) age of the 93 participants was 62.7 (7.4) years and knee strength was 4.12 (1.20 (Table 1) . Also, 7.3% of variance in physical performance was explained by age and IMF. QM volume was unrelated to knee strength and physical performance. Conclusions: After controlling for the effect of age and local knee factors, IMF explained a small amount of variance in knee strength and physical performance among women at risk for, and with knee osteoarthritis. Larger volumes of IMF corresponded with poorer knee function. Interestingly, QM was unrelated to knee function, perhaps because muscle volume does not reflect the magnitude of intramuscular fatty infiltration, or the muscle mechanics (e.g., cross-sectional area, architecture, muscle activation) known to affect force output from muscle. 
BEZIER CURVES FOR MEASURING JOINT SPACE ON KNEE RADIOGRAPHS
Purpose:
The purpose of this analysis is to study the spatio-temporal presentation of the changes in cartilage morphology using significant change detection from standardized thickness maps and to report the rate of progression of significant changes in cartilage thickness. Methods: OAI MRI data sets releases: 0.3C.2 (Baseline), 1.C.2 (12 month) and 3.C.1 (24 month) were used in this study. The most diseased knee per subject and with the three complete MRI observations were selected and analyzed (138 subjects, 3 Timepoints). The baseline-image analysis data extracted from the OAI site was used to stratify knees into three groups: Non-denuded: Knees without full cartilage thickness defects (n = 52). Low-Denuded: Subjects with small full thickness defects (n = 43). Top-Denuded: Subjects with large full thickness defects (n = 43). All the 414 DESS MRI images were independently segmented using a fully automated multi-atlas segmentation algorithm that created atlasreferenced thickness maps of the tibia and the femur cartilage. The segmentation quality was visually inspected. The Pilot OAI scan-rescan data was used to estimate the paired-measurement noise of the method in creating atlas-referenced thickness maps. The 12-month and 24-month cartilage thickness maps were compared to the baseline observation and standardized thickness change maps were created by subtracting the two
